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IS THE "DOMINANT FIRM" DOMINANT? AN EMPIRICAL ANALYSIS
OF AT&T'S MARKET POWER

I. Inqoduction

BetweeD 1934 and 1969. virtually aIlloDl distance service in the United Scates was

provided by the American Telephone & TeleJrlPh Company (AT&T). Commensurate with

that monopoly supply. the Federal Communjeukm CmmissioD (FCC) and sta!c utility

commissions regulated virtually every aspect of the company's economic decisions. includina

pricing. investment, quality. and markets served. Beginning in 1969. however. AT&T started

to feel the pressure of competitive entry. In that year. MCI bepn oft'erina private line

service to business customers in 1imi1ed but direct compelirioD with AT&T. 'Ibis firm proved

to be the first of what was eventually to be many competitors in the long distance industty.l

In response to this emerging competition. the FCC adopted a new form of regulation

in 1980. At that time. the agency created a regulatoly taxonomy for interexchange

telecommunications companies whetein films are classified as either "dominant" or

"nondominant,,2 As originally described by the Commission. the rationale for this

classification scheme was to remove unwman1ed repladon from carriers that did not possess

sufficient market power to "sustain prices either unreasonably above or below costs" (the

1 According to FCC fipres. there are now over 400 1001 distaDce camen in the U.S. For
a complete historical account Of the evolution of the pre4vestiture indusrry. see Temin (1987)
or Faulhaber (1987). For a discussion of post-divestiture developments in the long distanee
industry, see Kaserman and Mayo (1994).

2 Subsequent to the FCC's clllCUDeDt of the DomiDaDtlNondomiDant framework, several
states, including California, Texas, and Massachusetts. followed suit for the regulation of
intrastate long distance services.
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"nondomiDant" firms) • while retaining more stringent regularory conaols over firms that had

"substantial opportunity and incentive to subsidize the rales for more competitive services

with revenues obtained from its monopoly or near-monopoly services." (the "dominant"

firms).3 Oearly. then, the classification decision was to binge on the degree of market

power held by the various firms uDder me FCC's juriIdictioa.

This clusifieation of iD1meXCMnP compuies inID domiDaDt or DODdominant

categories has bad substantiw implications far the depee of regularory cOllllOI of the firms in

this industry. Specifically, for finDs foaDd ID be DODdominant, me FCC bu reliDquisbed

virtually all direct regularory CODIIOI ewer pricing and investment decisions.' In CODttast,

where a firm is classified as dominant, the extent of regularory CODaol is considerably greater.

Indeed, for the sole in~xchange company classified as domiDaDt-AT&T-complete rate-of-

return regulation was imposed until 1989. Although a price-cap regularory scheme was

enacted for AT&T in that year. this firm continues to be uniquely classified as the sole

"dominant" carrier in the interehange marketplace. ADd, on the basis of that classification.

there continues to be a substantial asymmetry between the regulatory conaols applied to

AT&T and its competitors.s

3 Federal Communications Commission, rust Report and 0rdeL CC Docket No. 79-152, p.6.
Elsewhere in the same Report and Order. the Commission indicated that cmicrs would be
classified "as dominant or non-dominant depeDding upon their power to conaol prices" (p.l0).

4 Indeed. the FCC went so far as to abandon the requirement that DODdominant firms file
tariffs with the Commission. This decision was. however. recently found by the Supreme Comt
to violate the Federal Conumnications Act of 1934. which requires the tiling of such tariffs for
all telecommunications companies providinl intersaUe services.

S This asymmetric reJUlation has been severely cridcized. See Kaserman and Mayo (1988).
Others. e.g.• Shepherd (1993) have defended the perpetuation of me current framework.
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Although federal regulatory authorities have inaeasingly acknowledged the myriad

benefits of deregulation in a competitive environment, they have yet to move to a price­

deregu1aled long distanee indusay by removin. the clusificalioa of AT&T as "dominanL"6

This unwillingness to end direct economic regu1ation of AT&T is apparently due to concerns

that AT&T might retain I sipifiClDt amount of resid1JaJ market power. Given the relatively

large market share still held by AT&T. such douba are primarily IItributable to UDCertainty

concemiD. the sttengtb of the ctisc:ipJiDaty force of friDp firms' producIioD in this IDIrkeL7

In this environment of uncenainty. it bas been II'ped. iDlE JIiI, dw pmDIture deregu1ation

could lead either to unwman1ed price inc:reues that damage consumer welfare and tbreaIen

universal service or to predatory price dec:n:ases that could recard or Ien'Din.te the emerpDCe

of eft'ective competition in this iDdusay.

The appropriate policy toWard AT&T. of course. funamentally depends on the issue of

the degree of its monopoly power. This issue bas been the subject of extensive debate in

regulatory hearing rooms throughout the COUDtty. before state and federal legislative bodies.

and in the economics literature. Divergent opinions concerning this question have influenced

6 An FCC docket (No.79-252) is currendy open to lib evidence on wbecber AT&T should
remain classified as "dominanL" Also. note that we use the tam "price-daepla1ed" here to refer
to the endiDl of the policy of asymmetric: replilioa IDd die coacunent endinl ofprice repladon
of AT&T. 'Ibis. of course. does not mean that the industry would be completely derepla1ed as
regulatory oversight functions of the FCC (iDcludin. the fWD. of tariffs) would almost eenainly
continue. .

7 Uneenainty concemin. the ability of fringe producers to enforce competidve pricin. in this
industry arises under two altemative scenarios. First, enay aad explDSion barriers mipt impede
the ability of these firms to respond effectiwly to price iDaaIes. ADd secoad. lICit collusion
might make them unwillin. to respond even if they have the ability to do so. Because successful
tacit collusion generally ~uires the prClcoce of entry barriers. however. tbese two areas of
concern ultimately spring from the same source.
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regulatory decisions and legislative proposals ranging from relaxed regulation of this firm to

removal of the MFJ resaiction on entry by the Bell Operating Companies (B0Cs) into the

interLATA market. No other question is likely to have as profound an effect on our public

policy toward this industry in the coming yean.

To date,·bowever, vinually all evaluarioal of AT&T's market power have been based

upon a more-or-less U'lditioaal antiaust lDIlysis of die mada:t strUcture widUn which this

firm operates.. That is, these evalualioas have relied upon evidence penaiDiDg to such

structural cbaracb:ristics as market share aDd bIniers 10 entry 10 reach judgmentally-based

conclusions about the depoee of control over price that ATAT is likely to possess in a

deregu1ared environment. To a larJe degree, the substantial differences of opinion that have

emerged may be traeed to different implic:it weights that the individual economists and

regulatory agencies have attached to these various structural auribures (e.g., market share

versus entry conditions) and divergent expec:wions with respect to the likelihood of concerted

action on the part of firms in this industry.

A more modem empirically-based approach to the evaluation of market power,

however, has emergec:l in die economics liu:ralUle over the past decade.9 Several allaDltive

econometric teehniques have been inttoduced to estimate the extent to which individual firms'

output decisions influence market price. Implementing one or more of these teehniques can,

under eenain conditions, yield an esti.mate of the price elasticity of the individual firm's

8 See, e.g., Kaserman and Mayo (1988); Shepherd (1993); Porter (1993); Hall (1993); and
Kaserman and Mayo (1994). In a different vein, Ward (1993) provides an ec:onomelrie approach.

9 See, e.g., the papers included in the issue-length conference OIl "Empirical ApproIChes to
Market Power," Journal of Law and Economics Volume 32 (October 1989).
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residual demlnd curve. The inverse of this elasticity, then. provides a direct estimate of the

Lerner index of the degree of monopoly power held by that firm.

In this paper, we estimate the residual denIInd elasticity and associated Lerner index

for AT&T in the inerswe long distance IDII'bt ill the post-divestiture period. Because of the

continued presence of replalioD IDd ome:r COIIIidenIioas, however, a sniptforward

estimation of this elas1icity aloDg the !iDes outliDed ill BJeSDabaD (1989) is DOt feasible.

IDstead, we Ire forced to take a mare iDdirect approICb that u1ilizes emma1eS of the

UDderlying components of the desired elasticity. 'Ibis approICb makes use of the dominant

fumlcompetitive fringe (DFta=) model to iqae the SII'UCtUI'e Deeded both to obtain

estimaIes of the relevant sttuetural pll'llDeta'S IDd to traDSlaae tbese parameters into an

estimate of ATciTs residual demand elasticity IDd Lemer index.

The resulting estimates suongly support the conclusion that AT&T lacks significant

market power in the post-divestiture long distance market10 In addition, the empirical

results also fail to suppon the hypothesis that tacit collusion has emerged in this' industry in

recent years. While such evidence is not likely to completely resolve the ongoing debale

about the appiopriae replarory policy for this indus1ry, it should conttibute to the overall

quality of that deba1e by adding an allemllive appmach that is well founded in modem

econometric medlods of estimating market power.

lOne "significant," modifier is used hete because outside the extbook world of perfectly
competitive markets, an films, in reality, have some!DUket power. Thus, policy decisions should
tum DOt on the existence but depee of lDODOpOly power. In Ibis repld, it is generally
acknowledged that for policy purposes it should be the presence of significant amounts of
mooopoly power that give rise to bona fide coacems reprding market failure. See, e.g.,
Kaserman and Mayo (1995) and Areeda IDd Kaplow (1988).
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The paper is organimf as follows. Fust, given the potential for confusion stemming

from alternative meanings of the term "dominant," Section n provides a clarification of the

alternative uses to which this term bas been put. Next, in Section m. we describe various

CODCepmal considerations related to formulation of the empirical model. In Section IV, we

provide • description of die data aDd present our esrilDlrion results.. The residual demand

elasticity estimates aDd market power ca1cu1adoas are dIeD reponed aDd in1el'pl'eted in Section

V. Section VI presents our empirical results concerning the tacit collusion issue. FiDally. we

conclude the paper with Section YD.

n. Al1mlative Meanina of the Word "Dominant"

Debates on any topic are ill served by the UJe of impIecise language. and debates

about technical issues such as market power are particularJy difficult 10 resolve when

participants implicitly employ different definitions of a common term. This problem of

divergent definitions has plagued discussions involving use of the won:! "dominant" both in

the economics literature and public policy forums for many years. Moreover. because the

term "dominant" bas become a cornerstone of telecommunications policy over the past

decade. it is important to establish a clear definition of this word at the outset.

Although the tenn is generally understood to apply to a firm that is large relative to

the other firms in the market, there is a distinct difference of opinion about what this

comparative size implies about the degree of connol the firm labeled as dominant is able to

exercise over market price. Specifically. two groups of analysts have anached very different

meanings to this word. One group eqUlleS the phrase "dominant firm" 10 a producer that
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holds sipificaat market power.!! Under this definition. dominance requires the

combination of both a larp market share and substantial barriers ID encry and expansion.

Otherwise. either actual or pocential competition will deny the firm the unilateral conttol over

market price necessary to wamnt such a c1u1ificadoa. 'Ibis use of the word appears to

conespond to the DJelnin. inteDded by the FCC IIId vuious stale laws direc1iD. public

• •• _1__1ily 1- ..a.:____. ..~ doaIi __..a--:___ Ii
servJCe CO'iiililSllons to WIllI lUll'yg~ earners U eIlDanant or UUIIUULI.II.WIIt or

replataly purposes.!2

A second group of analystS employs a more limilled definition of this tam that is

directly tied to the OFIO" ID8Iket model To this poup, a "dominant finn" is a relatively

large firm that inhabits an iDdustry cootaiDin.many ..ncr firms, each of which takes price

U liven (Le•• eICh views me IDIrket price u beiDa UDI1fec1ecl by ill own output decisions).

It is this composition of the remainder of the iDdustry (the~ frinae) that diffemuiares

a dominant firm industry from an olilOPOlisUc indUStry. In the former case, recognized

mutual interdependence is unidirectional (and is, tberefCR, neither mutual nor interdependent).

11 This usap appears to be fairly widespread in the economics li1a'UUre. See. for eXlq)Ie,
Bjomdal. et al. (1993) and SUala' (1965).

12 See Fedenl Communications Commission. First Report and Order. CC Docket 79-~2.
State replataly bodies have adopted a similar CODDOWion to the term 'dominanL" For example.
the Texu Public Utility Replataly Act of 1985 defines the term u follows:

"'dominant carriers' when used in this Act means ... a provider of
any panicular communication service _. wbo U to such service. bu
sufficient market power ... to enable such provider ID control prices
in a manner adverse to the public: interest ..." (p. 2)

See also. the interpretation of me California Public: Utility Commission wIrlch SWI:d tbat a firm
is dominant if it "has the market power either to extract monopoly profits or to price predatorily.
while the non-dominant carrier bas the power to do neither" 0.84-06-113, p. 82.
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The dominant firm takes the anticipated reaction of the fringe into account in making its

pricing decisions. but the fringe fails to incorporate the dominant firm's reactions in their own

output choices. In a purely oJigopolistic iDdustty. however. there are comparatively few

industty participants (each holding a relatively largemaJket share). Under such

circumstances. true mutual inraQependeDce is likely to be preseDL Accordingly. all firms

anticipate aDd respond to the expected actions and reactioas of rival producers. aDd, u a

result, straIegic or game theoretic considerations become a central feature of modeling

behavior in these industries.

MeR importantly. u Saving (1970) aDd I.andes and Pomer (1981) have shown, in the

DFICF model there is no lmili presumption of significant market power on the part of the

dominant firm. R.acber. the extent of conaol this firm exercises over price in this model is an

opeD question, where the answer hinges not only on market share but also on market demand

and fringe supply elasticities. Thus. while bodl groups apparently agree that, to be classified

as a dominant firm, a producer must have a relatively large market slwe. they disagree on

whether that slwe necessarily implies economically significant market power. In this paper.

we employ the sec:oDd. Jess pejorative defiDitiOlL We will assume that AT&T is a dominant

firm in the sense of the DFICF model and examine empirically whether it holds significant

market power (Le•• whether AT&T is "dominant" under the alternative definition.)

ill. Conceptual Considerations and the Empirical MgI

What Bresnahan (1989) labels the "new empirical indusaial orpnization" (or NEIO) is

largely concerned with estimation of econometric models of iDdividual iDdusuies for the
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purpose of measuring the extent of market power present.13 UDder certain conditions,

natural market events may generate dara that allow researchers to draw inferences about the

pen:enrage departure of price &om marginal cost, even Iboup the relevant marginal Costs are

generally unobservable.I. When such events occur, fairly aeaeralized models of industry

derrYtnd fuDctioDs and iDdividual firms' supply ~"doM CIa yield esMwteS of structural

paralDe1a'S tbal shed lipt 011 the type of behavior exhibited by market participants, i.e.,

whether the firms Ire colluding or competing.

Within this class of models, an important approICh bu been estimation of firms'

residual demand elasticities.IS Because of the fuDctional relldonsbip that exists between tbe

individual finn's price elasticity of residual dmnand IDd the Lemer index of market power,

esrintion of a company's residual demand curve provides • dim:t method of calculatingb

degree of market power it enjoys.16 Therefore, to evaluate the extent of AT&Ts market

power in the POSl-divestiture long distance maJket, we estimate the price elasticity of this

firm's residual demand.

Direct estimation of this elasticity, however, is precluded by two considerations. rU'St.

as explaiDed by Baker and Bresil-han (1992, p. 7), estimation of resid"ll demand functions

13 BresDIbIn (1989, p. 1013) stateS that: "A typical NEIO paper is first and foremost an
econometric model of an iDduscry."

14 The relevant marginal costs are marginal opportunity costs, which Ue seldom, if ever,
reflected in the available accounting cost data. .

IS See Baker and Bresnahan (1992). For an application of residual demand estimation, see
Baker and Bresnahan (1988).

16 Residual demand estimation bas also been applied to the issue of martet definition. See
Scheffman and Spiller (1987).
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requires identification of exogenous variables that shift one firm's marginal costs without

affecting the costs of other firms in the industry. Fums competing in the long distance

market, however, all purchase essentially the same set of inputs at roughly equivalent

prices. I7 Consequently, AT&T has not experienced the son of cost shifts that would allow

identificalion of its residual demand cune from the available data.11 ADd second, because

of continued regulation of this firm' pridDg decilioas" it CUUlCX be usumed that the company

is located at a profit-""ximizing equilibrium over the sample period.l~ As a result, the

first~ condition that provides the tbeoreticallink for connecting residual demand

elasticity to the Lerner index is unlikely to be satisfied here.

Therefore, bocb the DabJre of this industry's daIa and coaceptual difficulties caused by

continued regulation pre~t us from direct estilDldon of AT&Ts residual demand curve. A

17 In the period il'J1T!1Cl'1tiately following diVestiture, access to the local exchange carriers'
networks offered to AT&Ts competitors wu inferior in quality to that provided to AT&T. Under
FCC and state public ulility commission rules. a discount for this inferior access. generally equal
to SS percent, wu applied to the "DOll-premium" access purchased by AT&Ts competitors. 1bis
created a cost asymmetry between AT&T aDd its competitors. Under the "equal access"
provisions of the Modificllion of Final Jlldpnent, however. the DOCs now provide equal access
arrangements in the overwhelming prepoaderance of their exchange offices. As a result, the
prices paid for ICCeSI by tbe various interexebtnp COIIIpIDies bas coaverged rapidly over time.
Given the widely available supply of the other inputs necessary to provide long distance service.
no other sources of cost differences or cost shifts that uniquely affect AT&T can be identified
that would permit an "off-the-shelf' estimation of the residual demand curve along the lines
identified by Baker and Bresnahan (1992).

18 The absence of these necessary cost shifts and the resulting inability to estimate residual
demand directly in this industry are alluded to in Taylor and Taylor (1993.p. 189). Here. these
authors state that: ..... we Weie unable to estimate iDdividual-firm eluticities. These results may
be due to poor price data and limited independent variation in those data for AT&T and its
competitors ..."

19 Empirical evideDce suuests that coatinued reladw1y SU'inpDt regulation of this finD bas
caused it to charp higher rates than it voluntarily selects UDder IDOIe relaxed regulalion. Sec
Mathios and Rogers (1989) and Kaestner and Kahn (1990).
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less direct ippiOiCh is required. FOI1UDIiely, such aD aPPJOlCh is feasible if we can impose

additional structure by adoptin. a spec:ific market model that: (1) is well suited 10 the industry

we are examining, and (2) allows the extent of AT&T's market power 10 be empirically

Specifically, 10 provide the S1IUC1UI'e DeCeall)' II) evaluaae me depee of AT&T's

market power in the inunwe loal diIIIDCe market, we mab DIe of me DFICF model The

principal usumpUoos of this modelue: (1) there is ODe (domiunt) finD that holds a

reladvely 1arJe share of the market; (2) 1b&= is a friIIp of much IIDIlJer firms that take the

dominant firm's price as given; aDd (3) the product is bomopoeous.

These usumptioDs appear 10 be reasonably well·satisfied in the Ionl distance market.

First, AT&T still realins a relatively larp shire of the market (appt\,Wimately 62 percent of

the minules-of-use).20 Second, there are many other competitors in this market, none of

which holds an individually 1aIF market share. The larpst of these~ MCI, has only

about IS percent of the marteL21 And third, since divestiture, the services provided by all

interexchange cmiers haft become inc:Iasingly bomopneous, in put because of the

widespread availability of equal access to local exc"'"P compaay facilities aDd the

20 See Federal Communications Commission (1994). AT&T's capacity (or auet)-bued
market share is c:oasiderably lower than this. Haring IDd Levia (1989) estimare that AT&T has
only about 40 percent of the capital assets in this malkeL

211t is important to DOle· beie dw our cbarlctaizalion of Me, Sprint, LDOS. IDd other
competitors in the long-distance marketplace as "fringe" firms is adopted here as a modelling
convention, and is not meant to imply that they are individually small (e.•. both MClIDd Sprint
appear on the Fomme 500 list of die larpst corponIions of America) or that collectively they
do not have the clout to discipliDe the pricin, bebavior of AT&T. IDdeed., the disciplinary effec:ts
of these fringe firms is an empirical question IDd is the priDcipIl issue Iddreued below in our
econometric estimation.
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widespread adoption of fiber optic transmission facilities. Such increased homogeneity is

evidenced in the marked convergence of the prices charged by the various competitors since

divestiture.22 Given this close ~spondeDCC between the assumptions of the DFfCF

model and the strUCtW'I1 amibutes of the industry. utilization of this model to evaluate

AT&Ts market poW'ef seems to be • SOUDd IpPIOICh.23

Given the OFfCF mode~ the resid"" demand curve faced by AT&T is given by the

total market demand curve minus the collective supply curve of the competitive frinae. Le.

(1)

where P is the price of long distance service. Q...".<P) is AT&Ts residual

demand, ~(P) is market demand, and Qp(P) is fringe supply. Due to the price-taking

behavior exhibited by fringe producers. Qp(P) is given by the collective marginal cost curve

of these firms. As shown by Saving (1970), equation (1) may be manipulated to obtain the

dominant firm's residual demand elasticity as a function of three underlying structural

parameters:

where "AlT is AT&Ts residual demand elasticity. 11M is the market demand

22 Evidence of such convergence is provided in Kasennan and Mayo (1994).

23Indced, the framework adopted here increasinl1Y appears to constitute the theoretical
underpinnings for the development of federal regulatory policy. For instance. in the recent FCC
order eliminating price regulation of the commercial long-distance services of AT&T. the
Commission relied upon vinually all of the DFICF criteria. See Repon IIIId OriUr (CC Docket
No. 93-197), Released January 12. 1995. Our approICh, then. is pedec:tly concruent wiIh the
evolving federal reguIarory policy. Whereas the Commission bas ro dale relied upon qualiwive
indicators, we are able to provide quantitative measurement of the degree of matket poW'ef.
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elasticity. SAn is AT&Ts market shire. IDd £p is die price elasticity of

fringe supply.

Equation (2) may be used to cak:u1aIe 11An from prier es1imaIes of three UDderlying

stlUCtUJ'll paraDJe1l:rS - 11...£p. IIId SAn. Em""," eX SATr aDd 11M are readily available in

the publisbed li=amre. No such estimales of £po howewr. exist. In fact. ODe could argue

that the absence of such an estimar.e is the principal source of the onpg debate regarding

the intensity of competition (and. therefore. optimal regularory policy) in this markeL

Therefore. in order to imp1emeDt equatiOD (2). we must first estimaIe the price elasticity of

fringe supply.

Toward this end, we specify a simple simultaneous model of competitive fringe supply

and market demand in the interstate long distance markeL The theory of supply suggests the

following general specification for the inverse supply curve of the fringe:

p • P,J.Q"PA,EA). (3)

Here. ~ is the fringe output, PA is the price long distance firms pay to the local exchange

companies on a minutes-of-use buis for access to the local network, and EA is the percent of

telephone lines convened to equal access. Curier access is the predominant input required

for the production of long distance service. geDeraIly accounting for over half of these firms'

total costs (and even more of their maqinal costs). Thus. ap~PA > 0 is expec1ed to hold.

Holding the price of access COIlStant, coaversion of local exchanF company facilities to equal
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access tends to n:duce the costs of frinle producers providinl lonl distance service. Hence,

we expect tJPpliJEA < O.

Finally. because fringe supply is expected either 10 slope upwani or to be horizontal,

app'dQp ~ 0 should hold. It is this last panmeter. of course, tlw is the primary focus of our

Iltentioo. because it reveals the ability IDd williDpea of AT&T's competitors to enter and

expand in response to any auempted price iDcreuea. That ability. in turn. is a primary

determinant of AT&T's martet power. The closer this parame-=r is to zero (Le.• the more

elastic is fringe supply), the lower are baDien to enay and expIDSion and. therefore, the

greater the intensity of potential competition. Conversely. a 1arJe positive coefficient on Qp

would indicate a relatively inelastic frinae supply with compararively ineffective pocential

competition.

TumiDg to the inverse market demand function for long distance service, we specify:

P • P,J.QII' PL, PHONE, PHONESQ, Y, D), (4)

where <4t is the market quantity, PL is a D index of real prices for local telephone service,

PHONE is the Dumber of U.S. households that subscribe to telephone service, PHONESQ is

the sqwue of PHONE. Y is real per capita income, and Di is a vectOr of three quanerly

dummies. We expect market demand to slope downward. We expect increases in the price

of local telephone service to reduce the demand for 10Dg distance service due to the

complementary nature of these produets.~ We expect increases in household subsaibership

~ Hausman. Tardiff, and Belinfante (1993) report empirical evidence of such
complementarity.
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generally to iDcreue market demand. We allow for a nonlinear (quadratic) relationship

between subsc:ribership and demaDd due to the network characteristic of telecommunications

consumption-a doubling of subscribers is likely to more than double the market demand.

Fmally, we expect inaeases in income to iDcreue 1001 distance demand. Thus, our

hypotheses reprdinl equaDOil (4) lie that aP.;aQw < O. aptlM'L < 0, ap.,'aPHONE > 0,

and ap.,'av > O. No hypotheses an: expressed with respect to Dj• Our primary interest will

be in the parameter associated with <41 due to its reladonsbip to the market price elasticity of

demand aDd the corresponding relationship of that elasticity to the Lerner iDdex.

Equations (3) aDd (4) constitute a simulllDeous DFICF model with P, <41, aDd Qp

endogenous. The exogenous variables included in this sys1eIIllle PAt EA. PL' PHONE,

PHONESQ, V, and Di. Estimation of these two suuctural relarionsbips provides estimares of

11M and £F that, together with observed values of SAT!" can be used to ca1culaIe "'AT!' via

equation (2). This elasticity of residual demand, in~ can be used to calculate the Lerner

index for AT&T in the post~vestiture period.

IV. Data and Emmetjoo Revlg

The data used for estimation of equations (3) aDd (4) lie qUll1erly observations

covering the time period from 1984:3 through 1993:4. Thus. our sample contains 38

observations. Table 1 provides our variable definitions aDd daIa sources.
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TABLE 1

(1)

(2)

(2)

(1)

(2)

(1)

(2)

IDIersWe swilCbed ICCeII mimR. of all kmI diJrance
carrien

Real CDIIIIIDeI price IDdex lbr local telepmne IelVice
(1982 - 1984. 100)1

N1IIDber of~ widllelephooe~ measured
ill miJUml

PHONE • PHONE
ImenIaIe switcbed ICCeII mjrwttn by carrien odIer IbID
AT&T

Real price of toU1 ICCelIS c:bIrps per caavenadoD
minaaZ

Real dispoable per CIpita iDcome- (3)

Quanaty dummies. i • 2. 3...

Averqe daydme Ja1 price of ATclT"sloDl diJbnce
iDraJur.e tdepbaae IeI'Yice lbr I 10 IDimJIe 200 mile call'

PeiCtfilllle of tDCa1 iDdusDy IiDeI caavened to equal
access

Reference Book; Rws. JndeW, and Hoysehokl Expendinft for Telephone
seryices. IDdusIry ADIlysis DivisioD. Commoo Carrier Bureau FCC. May
1993.

(2) 3W'S'e of OPgnmjeatiOll Cqnmm Curim. FCC 19910922 ediIioD.
(3) Ecgppic Repon of 1bI .... 'm-l294 ediJionI. United SIIfa

GoYe"i'MDl PriDIiDI otIlce. WMhinpn

VariabieName

Qa.

PL

PHONE

PHONESQ

Q,

PA

P

EA

Y

OJ

SOURCES: (1)

1 PL is caJculated by detladngthe nomiDal CODJl1mer price index for local telephone service
with the conannc:r price iDdex for all aoods aDd SCI"Yices.

2pA includes originating canier COIDIDOD line chargea, terminaring canie:r common liDe
charges. IDd tI'Iftic sensitive charps. Note also that PAis ca1culaIr.d by def1aIin. nonrinal ICCeSI

charges with the impticit price deflater.

3 Real prices are cak:u1aIed by deflaring nominal prices with the impticit price deflalar.

4 Real per capita iDcame is calc:u1aled by dividing nominal per capi.. income with me
implicit price deflator (1982 • 1).
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Inwne FriDae Supply EquadoD
281.5 Em,",1eI
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Variables

0.059
0.002
1.860

-0.001

t-Slatistic

1.921**

3.346*
11.293*

-6.173*
R2 ••99
F.2133.269

Durbin-WatIOIl. 1.945
*SipificlDt at the .01 level

*·Sipi.ficlDt at die .10 Jewl

TABLE 3

Invene Maltet Dmwnd EquaDOIl
2SLS &ri1D11eI

Variables

Inaacepl

~
PL
PHONE
PHONESQ
y

°2
°3
0.
R2 =.99
F.737.043

Durbin-WItSOG • 1.808
*Sipific:ant at die .01 lew!.

**Sipificant at the .05 Jewl

9.313
-0.006
-0.003

-0.206
0.001

1.07 x ur'
0.002

0.009

0.009

t-Statistic

5.747­
-4.655-
-5.063-
-5.642-

6.630*
5.104­
0.625
2.152-­

2.107*
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Resu1Is obtained &om estimating the fringe supply curve in linear form with two-stage

least sqUll'eS (2SLS) are reponed in Table 2.15 These results are very encouraging. The

expJanauwy power of the model is quire high. and all coefficients aaain the expected signs.

Man:over. all parameters are statistically significanL The positive sign on the coefficient of

Qp iDdicaII:S an upward-sloping fringe supply. The positive sip OD the coefficient of PA

suggests that fringe supply shifts backward with iDcreases in ICCeSS cbarps. The negative

sign attaehed to the coefficient of EA confirms our expectatioo that the provision of equal

access increases fringe supply.

Most imponant, the 2SLS results produce a fringe supply elasticity estimate of 4.38 at

the sample means. Thus, our results suggest a large supply respoase to a price change OIl the

part of fringe firms in this industry. This finding. in tum. is consistent with prior arguments

that have posired an absence of significant baniers to entry and expansion in this industry.26

Next, Table 3 reports our estimation results for the inccrstate 1000g distance

telecommunications market demand function using 2SLS.27 Here. too, the results appear to

be quire reasonable. The model exhibits considerable explanatory power. and all

hypothesized coefficient signs are obtained Moreover. all coefficients except the second-

quarter dnmmy are significant at the .OS level or higher. These results confirm a downwanl-

15 The model was also emmated with three-stage least squares (3SLS). Because the 3SLS
results are virtually identical to the 2SLS results. we repott only the latter. here.

26 Katz and Willig (1983), Porter (1993), and Kaserman and Mayo (1988) have made such
arguments.

1:7 This equation is also estimated here in linear form. A double-log specification was
estimated u wen. but me results are easenlially me same as thole repoated here. Additionally,
the equations were estinwted using three-stage least squares. with DO substantive c:banges from
the results reponed here.
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sloping market demand that declines with biper local telephone !'lIeS. The coefficients

attaChed to PHONE aDd PHONESQ mgest a U-shapd relaDoosbip between subscribenhip

and long distance demand. At the sample mean, bowew:r, aP/aPBONE • 0.0093)0 O. and

as subscribersbip rises. 1bis result is consi-ut widl1beoreDcal expecwioDs for products

subject to network effects. FiDally. 1oD, diIIaDce denwnd iDcreues with per capita income (it

is a normal good) and is sipificantly higher in the third IDd fourth qUlr1a'S.

For our pmposes, the result that is of primary importance is the market price elasticity

of demand. At the sample mean. the results iepoIred in Table 3 yield an elasticity estimaIe of

-0.49. Given the time series nature of our cWa, this esrilDltr: should com:spood to a short-run

demand elasticity. Accordingly. this figure conforms with. but is at the low end of the range

of elasticities for this market reponed in Lester Taylor's (1994) recent servey.2I

V. Residual Psmmd i'"Mty and Market Power CalcIJIWons

Given the above estimates of £t: and 11M and Imowledge of AT&T's martet share,

SAn" we can caiculaIe esUn1leS of AT&T's residual demand elasticity and carrespoadin.

estimates of the Lemer index for this fum. Market share figures are generally based upon

either output or capacity.29 FCC figures indicate an output-based ma.rket share for AT&T

28 Taylor (1993, p 17) states that: " In general. these new studies show price elasticities of ­
0.5 to -0.75 for interLATA (i.e., longer-haul) toU callinl...". Also, see GallO. mJL. (1988).

29 See, e.g.• the Deputmeilt of JUI1ic:e and Federal TIlde Owmnigjon ImJiorizoptal
Meger Guidelines. wbich. depeDdina on the paniculIr c:iJcums1IDces prevalent in a market, stale

that these agencies will use either total sales or capacity to caiculaIe IDII'ket sblles. HoYenkamp
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of approximatr:ly 62 percent, while Haring and Levia (1989) report that AT&T's share of

industry useu is equal to 40 percent.

Thus, givl"n these two alternative values of SAlT' we can substitute the estimated

values of £r: and 11M into eq. (2). "These substitutions yield values of AT&T's ~sidual

demand elasticity of -3.48 IDd -7.81, far the output-based IDd ClplCity-based market shares,

respecti\'ely. The com:spoading values of the l.ema' iDdex. dIeD are 0.291Dd 0.13. Given

that the theoretical range of the Lerner index is from zero to unity, the relati\'ely low values

of these estimates suuest that AT&T has no significant IDIrket power in the pricing of long

distance services.30

These figures, however, are somewhat difficult to interpret in isolation. To gain a

better perspective on what these numbers imply, it is useful to c:ompIIe them with similar

estimates for other industries. Two recent studies provide a basis for such comparison. FU'St,

a paper by Hall (1988) reportS estimates of the ratio of marginal cost to price for 26 U.S.

industries. He labels this ratio 8. Given the definition of the Lerner index. A., and the

definition of 8, Hall's estimates can easily be transformed into estimates of the Lerner index

for these industries. Specifically, A. • (P - MC)IP = 1 - 8. Table 4 reportS the results of dlis

simple transformation of Hall's estimates along with the corresponding estimates of the

implied residual demand eluticities.

(1987, pp. 7-8) argues that a capacity-based share is more meaningful in the long distance
telecommunications matket.

30 Interestingly, Ward (1993) uses an alternative ec:oDOIDeUic modellDd different data to
quantify the magnitude of AT&T's own-price elasticity and its associaIed I..emer index with very
similar results to those reponed here.



21

TABLE 4
Hall's Mazbt Power EstirNra fer Otber (UarcpllSl:d) IDdusaies

• a.
PI(P-M~.1AINDU5mY (MCIP) (p~.I"

FOOD AND DmIlED PRODUCTS 0.119 0.111 1.23

TOBACCO MANUFACTUUS G.362 G.63I 1-'7

TI!X1'IU! MIlL ..aoucn G.3a Q.f12 1.63

APPAUL AMI) OI'HBI 'I'IX'I1U PRODUCI'S 1m -0.125 469

LUMBER AND WQOI) PRODUCI'S CW5 0.A45 2.25

FURNm.JU AND FIXTtJUS G.506 0.- 2.D2

PAPER AND AI J lID PRODUCI'S 0» 0.131 137

PIlIN'11NG AND PUBUSHING om 093 UJI

CHEMICAU AND AI' JED PRODUCI'S 0.05 0"" 1.Q5

PETROLItJM AND COAL PRODUCTS -4JIJ1 1.GlJ7 0.99

RUBBER AND MISCIIJ..ANBOUS JILVI1C PRODUCI'S 0.f6S o.m 2.!T7

LEA11IER AND LEA11IIIl PRODUCTS 0.476 0-'24 1.91

STONE. CLAY. AND GLASS PRODUCTS o~ 0.60C5 1.65

PRlMAl.Y METAL INDUSTIlES o.~ 0.54 1.15

FABRICATED MErAL PRODUCTS 0.60'7 0.393 2.54

MACHINERY. EXCEPT ELECTRICAL 0.7 0.3 3.33

ELECI'RICAL AND ELECTRoac EQUIPMENT 0.324 0.676 UI

INSTRUMENI'S AND IlElADD PRODUCTS 0.716 0.214 3-'2

MJSCEl.UNIQUS MANUPACnJIINQ INDUmtJES 0.223 o.m 1.29

COMMUNICA'J'Dif 0.021 o.m UJ2

ELECI'RJC. GAS. AND SANITARY SElVJCES 0J119 0.921 1.G9

MaroR VEHICLES AND EQUIPMENT G.567 om 2.31

C1IlIER TJlANSPORTAnON EQUIPMENT 1.Q53 ..Q.053 ·11.17

TRANSPORTA11ON 0.251 0.7. 134

WHOLESALE TRADE .o.m 1.271 0.79

Rf:I'AIL TRADE 0A25 0.5'75 1.74

Source: Hall (1911) IDIl ................
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Comparing these estimates to our estimates for AT&T, we find that, relative to

industries such as Paper aDd Allied Products, Clemicals and Allied Products, and Electrical

and Electronic Products (none of which are price repla1ed), AT&T possesses remarkably

little market power. The mean value of our Lerner index estimates for AT&T is 0.207, while

the mean of the 22 industries for which lWl's estimates fall wilbin the theoretically

acceptable range (i.e., for which 0 S A < 1) is 0.62. Thus, OIl averqe, our esUma1eS suggest

that AT&T holds SUbstantially less market power man exists in these other iDdustries.

Moreover, the maximum estima1e of Awe obtain for AT&T is 0.29. This value is below

every single industry in Hall's sample except ODe (Instruments Related Products) that

generated a Lerner index value within the acceptable range. Thus, relative to these other

industries (all of which are unregu1aled), AT&T appears to face very effective competition.

Finally, Bresnahan's (1989) survey of prior empirical studies of market power in

individual industries (examples of the NEIO) presents a table summarizing the Lerner indices

estimated by various authors (Table 17.1, p. lOSl). That table is reproduced here as Table S.

Almost a dozen industries are represented. The range of estimated market power is quite

broad. with the Lerner index ranging from a low of 0.02S to a high of 0.88. Nonetheless, our

estimates of AT&T's Lcmer index clearly fall roward the low end of the reponed indices.

The mean Lemer index in Table S is 0.296, which is slightly above even our maximum

estimate for AT&T.

Thus, this comparison also supports the conclusion that, relative to other firms in the

U.S. economy, AT&T possesses very little market power. While it may be a dominant firm

in the theoretical sense envisioned in the DFICF market model, it is DOt dominant in the sense


